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Up to the addition of 9 volumes per 100 volumes of rubber, therefore, x
magnesium carbonate is superior even to gas black as a reinforcing filler. The
chief disadvantage in its use lies in the undesirably high permanent set imparted
to the vulcanised rubber. Thus, with 20 volumes of magnesium carbonate
the permanent set amounted to 30 per cent., against 16 per cent, produced with
the same volume of gas black, and 14= per cent, given by zinc oxide.
This high permanent set is usually attributed to the definitely crystalline
character of the magnesium carbonate. In the case of a vulcanised rubber
containing such a crystalline filler the application of stress sufficient to produce
a marked elongation tends towards the particles taking up an alignment with
their long axes in the direction of the elongation. Under these circumstances
the cohesion between the surface of the particle and the rubber is broken down,
and on releasing the stress the particles cannot return to their original state of
intimate contact with the rubber at the surfaces.,* consequently the rubber is
prevented from regaining completely its original conformation. Greider points
out that visible evidence of the displacement of the particles of magnesia is
afforded by stretching a freshly vulcanised sample into which it has been
incorporated with no other ingredient than sulphur. Such a sample is at
first translucent, "but when stretched becomes opaque, due to the changed
refractive properties of the mass through loosening of the particles.
The interesting suggestion is made by Greider that by adjusting the con-
ditions of precipitation in the preparation of magnesium carbonate it may be
possible to subdue the crystalline character of the product and so to minimise
the permanent set effect.
In connection with, this supposed relation of permanent set to crystalline
structure it may be pointed out that, as North (Ice. cit.) has shown, ground
natural barytes, which is markedly crystalline in character, does not exhibit
this undesirable property. However, in this case, the crystals are of irregular
shape owing to the effect of grinding, and probably on this account do not
alter in position on stretching, as would crystals of a definitely acicular character.
AGEING PROPERTIES  OF COMPOUNDED RUBBERS
The harmful influence of copper and manganese on rubber has been referred
to in a previous chapter, and it is obvious that compounds containing these
elements should be avoided as ingredients of vulcanised rubber mixings.
Their presence as impurities in the various fillers is equally to be guarded
against, otherwise the rubber mil be liable to rapid deterioration. With very
few exceptions the compounding ingredients commonly employed in rubber
manufacture have been in use far a number of years, and consequently may be